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THE POWDER-SPECIFIC SIGNAL 
IS A NON-LINEAR MULTI- 
FREQUENCY SIGNAL 
110 



GENERATING A POWDER- 
SPECIFIC VIBRATORY ENERGY 
SIGNAL TO A DRY POWDER 
BEING DISPENSED. 
100 



THE DRY POWDER IS A LOW- 
DENSITY PHARMACOLOGICALLY j 
ACTIVE DRY POWDER. 
122 



THE SYSTEM CAN BE 
CONFIGURED TO ADJUST ITS 
SIGNAL TO GENERATE MULTIPLE 
DIFFERENT POWDER-SPECIFIC 
SIGNALS, CORRESPONDING TO 
THE PARTICULAR POWDER BEING 
DISPENSED. 
115 



FLOWABLY DISPENSING 
. SUCCESSIVE METED 
QUANTITIES OF DRY POWDER 
USING THE POWDER-SPECIFIC 
SIGNAL. 
120 



THE METED QUANTITY CAN BE 
A UNIT DOSE AMOUNT OF LESS 
THAN ABOUT 15mg AND THE 
DISPENSING CAN BE CARRIED 
OUT WITH A DOSE-DOSE 
VARIABILITY OF LESS THAN ABOUT 
5-10% 
124 



CAPTURING THE SUCCESSIVE 
METED QUANTITIES OF DRY 
POWDER IN A DESIRED 
RECEIVING MEMBER. 
130 



THE AMOUNT OF DISPENSED 
DRY POWDER CAN BE TIME- 
CONTROLLED. 
131 



FIG. IB 
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FLOWING A L0W-DESI7Y DRY 
POWDER THROUGH A 
DISPENSING PORT. 
160 



THE DISPENSING PORT IS 
CONTROLLED TO METE A UNIT 
DOSE QUANTITY OF LESS THAN 
ABOUT 1 5 mg. 
166 



SELECTIVELY OPENING AND 
CLOSING THE DISPENSING PORT 
AT PREDETERMINED TIMES TO 
CONTROL THE TIME THE PORT 
REMAINS OPEN AND THE 
AMOUNT OF DRY POWDER 
DISPENSED. 
165 



FIG. 1C 
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NON-LINEAR VIBRATION / CENTRIFUGATION PRINCIPLE OF POWDER FILLING 



BASIC PRINCIPLE: 

COMBINE NON-LINEAR FUNCTION 
WITH CENTRIFUGAL MOTION 




FIG. 6 



THIS CAN BE ADAPTED 
TO LOCAL NON-LINEAR 
VIBRATION. 



15 pf"~ lbcx!5oc 
1 — - 



OSCILLATE ON 
AXIS 



10 



FIG. 7 



=> VIBRATE 



DIAGRAM OF 
OSCILLATING 
INSERT 



VIBRATION CAN BE 
APPLIED TO A 
RACK OF HEADS FILLING 
FROM SINGLE HOPPER 




VIBRATION 
RACK 



RADIUS (OR EXTREMES) OF MOTION CAN BE VERY SMALL AT HIGH FREQUENCY 
THE ANGULAR VELOCITY WILL BE SUFFICIENT TO GIVE DIRECTIONAL 
ACCELERATION TO PARTICLES. 
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PROCESSOR 
410 




POWDER-SPECIFIC 
SIGNAL GENERATOR 
MODULE 
450 



APPLICATION 
PROGRAMS 
454 



OPERATING 
SYSTEM 
452 



DATA 
451 



DATA 
456 



I/O DEVICE 
DRIVERS 
458 



MEMORY 
414 



FIG. 1 I 
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ADJUSTING THE ORIENTATION 
OF THE FLOW CHANNEL 

TO EXTEND AT A PLURALITY 
OF DIFFERENT ANGLES. 
612 



THE FLOW CHANNEL CAN BE 
VIBRATED USING A SELECTIVE 
AMPLITUDE MODULATED NON- 
LINEAR SIGNAL HAVING A 
CARRIER FREQUENCY. 
617 
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PROVIDING A FLOW CHANNEL 
HOUSING HAVING AN ANGULAR 
ADJUSTABLE ELONGATE FLOW 
CHANNEL WITH A PIEZOELECTRIC 
MATERIAL FORMING THE POWDER 
SUPPORT FLOOR. 
600 



ADJUSTING THE ORIENTATION OF 
THE FLOW CHANNEL SO THAT THE 

FLOW CHANNEL IS ANGULARLY 
OFFSET IN THE AXIAL DIRECTION 

WTH RESPECT TO THE VERTICAL 
AXIS AND THE HORIZONTAL AXIS. 
610 



PROVIDING A DRY 
POWDER OF INTEREST. 
614 



VIBRATING THE DRY POWDER BY 

FLEXING THE PIEZOELECTRIC 
MATERIAL USING AN EXCITATION 
SIGNAL SELECTED TO CAUSE THE 
DRY POWDER TO FLOW OUT OF 
THE FLOW CHANNEL. 
615 



SELECTING AT LEAST ONE 
EXCITATION SIGNAL THAT 
GENERATES A REPRODUCABLE 
FLUIDIC FLOW OF DRY POWDER 

BASED ON THE FLOW 
CHARACTERISTICS PRODUCED BY 
THE VIBRATING STEP. 
620 



THE DRY POWDER OF 
INTEREST IS A LOW 
DENSITY DRY POWDER. 
616 



FIG. 12 
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